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Monitoring for Saving 



Objectives: At the end of this session, after a brief review 

of laboratory ventilation and  HVAC basics you : 

 

Goal: Energy-Efficient Laboratory 

 

1. Become familiar with the benefits of use of benchmarking 
and LEEP tools in discovering energy end use 

2. Become familiar with benefits of the laboratory central 
monitoring and control systems  

3. Discovering EEMs in a case study 

1. Optimize Ventilation (air change) Rates 

• Lower HVAC Fan-Energy Use 

• Lower cooling and heating with  

 make up air reduction 

2. Minimize Simultaneous Heating  

 and Cooling 

 

Annual electricity use in Louis 
Stokes Laboratory, National 
Institutes of Health , Bethesda, 
MD 
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Basic Lab HVAC System 



What is the Minimum, Safe Air Ventilation Rate? 

• Few codes but many standards 
– Ventilation standards often expressed as a range (e.g. 4 to 

12 air changes)  

• According to IBC building codes:  
– IBC B occupancy requires ventilation based on people 

– IBC H-5 occupancy requires 1 cfm/sf of outside air. 

• 1 cfm/sf translates to 6 air changes per hour (ACH) 
with a 10 foot ceiling. 

Optimize Ventilation (AC) Rates 



 

Strategy 1: Apply occupied versus 

unoccupied ventilation rates.  

– Automate setback with control strategies.  

– Zone proximity sensors 

– Can be simple interlock with light switch. 

– Sash stop 

 

 

Strategy 2: Apply VAV exhaust  

and supply.  

 

Optimize Ventilation Rate 



 Users have great influence on 

both safety and energy 

efficiency. 

 For example, VAV exhaust 

systems are useless when 

operators do not use it as 

intended; close sash when not 

in use. 

 Comprehensive and  

reoccurring training is required. 

Recognize User Influence 



Sash management 

• Training and education 

• Feedback to users 

• The stick 

• The carrot 

• Automated sash management 

• Occupied and unoccupied set 

points (reset velocity set 

point) 

• Auto sash closure system 

• Continuous improvement 

• Follow up regularly 

Courtesy of Harvard Green Campus Initiative 

Courtesy of Allen 
Doyle, UC Davis 

 

 



Impact of Sash Management 
Training 

Impact of Sash Management Training on Airflow Ratio 

Duke University Lab Module
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Sash management
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Post-training avg = 1.64

Pre-training avg = 1.89



• Consider only one of many labs having a large, unanticipated, 

heat-generating load.  

• HVAC system will provide cooler air to satisfy this higher-

intensity lab.  

• Consequently, all other lab spaces must be re-heated, after 

airflow has been expensively cooled.  

 

What is Simultaneous Heating and Cooling? 



• A single high load lab zone requiring cooling can artificially create reheating loads 

throughout remainder of laboratory… 

Range of measured W/sf (15min Avg kW) in a university lab building
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Reheat (simultaneous heating and cooling) causes major energy 

waste in labs 

 

Simultaneous Heating and Cooling 

Courtesy of UC Davis 



   System Alternatives to Minimize Reheat  

Separate ventilation from cooling to minimize reheat…  



Case study - B15  

OFFICES 

OFFICES 

Labs 



Hoods in B15, efficiency opportunities 

  

  

canopy hoods, 

seldom used 

Open sash hood No sash 

Courtesy of ETC 



Percent of fume hood use in B15, minutes per day 



LABS 21 Benchmarking Tool 



LABS 21 Benchmarking Tool 



LABS 21 Benchmarking Tool 



LABS 21 Benchmarking Tool 



LABS 21 Benchmarking Tool 



LABS 21 Benchmarking Tool 



LABS 21 Benchmarking Tool 



LABS 21 Benchmarking Tool 

Case Study Results 



Lab Energy Efficiency Profiling Tool 



Labs 21 LEEP Tool 



Labs 21 LEEP Tool 



Labs 21 LEEP Tool 



Labs 21 LEEP Tool 



Labs 21 LEEP Tool 



Labs 21 LEEP Tool 



Labs 21 LEEP Tool 



Labs 21 LEEP Tool 



Labs 21 LEEP Tool 



Labs 21 LEEP Tool 



Monitoring and control system - Niagra 



kWh 

Therms 

Power and gas use reduction 2011 to 2012 



Monitoring and Control Equipment 

Courtesyy of TSI and Honeywell 



B15 Typical Lab Control 

Reheat valve 



VAV - Adaptive Control 

Courtesy of WAM 



VFDs installed, opportunity? 



VFDs installed, opportunity? 



Reheat in all zones, almost 
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Monitoring few others… 



..and few more… 



Current and potential utility cost 

Total saving of  

$110,000-$180,000 

Just by: 

•Optimize Ventilation  

•Minimize Reheat 

$0 

$50,000 

$100,000 

$150,000 

$200,000 

$250,000 

$300,000 

Baseline Cost 

Potential Cost 



Rod Mahdavi 

rmahdavi@lbl.gov 

510.495.2259 

Questions? 
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